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Bonding to Ceramics

The Effect of Surface Treatments on the Micro-Shear Bond Strength of a Resin Luting Agent and Four All-Ceramic
Systems.
Do Hemostatics Affect Dentin Bonding?
Bond Strengths of Resin Cements to Astringent-Contaminated Dentin.
Harnirattisai C, Kuphasuk W, et al: Oper Dent 2009; 34 (4): 415-422 Bond strengths of resin cements to dentin contaminated with aluminum chloride astringent are similar to those obtained on normal dentin.
Objective: To evaluate the bond strengths of 2 resin cements (one using an etch-and-rinse adhesive and the other a self-etch adhesive) to dentin contaminated with a hemostatic agent. Methods: 12 dentin disks (2-mm thick) were prepared by sectioning the crowns of extracted human molars. Dentin was polished to 600-grit, and each disk was sectioned into 2 halves. A hemostatic agent (25% aluminum chloride) was applied to 1 of those halves for 2 minutes with the other half left untreated as a control. The pH of the astringent was measured as 0.8. Resin cements were bonded to dentin according to manufacturer's instructions. The cements were Panavia F, which uses a self-etch primer, and Variolink II, which uses an etch-and-rinse adhesive. Specimens were stored in water for 24 hours and were tested for micro-shear bond strength using an EZ-Test universal testing device. Fracture modes were evaluated using scanning electron microscopy (SEM). In addition, the dentin surfaces were evaluated under the various experimental conditions (type of adhesive and contaminated or uncontaminated). Results: For Panavia F, the mean bond strength to uncontaminated dentin was 22.2 MPa, and was actually slightly higher to contaminated dentin at 24.7 MPa. Similarly, the mean bond strengths of Variolink II to normal and contaminated dentin were 22.3 and 23.9 MPa, respectively. SEM showed that the hemostatic agent partially removed the smear layer from dentin, although the dentinal tubules remained occluded by smear plugs.
Conclusions:
The bond strengths of 2 resin cements to dentin contaminated with 25% aluminum chloride were similar to those obtained on normal dentin. Reviewer's Comments: The SEM image showing dentin treated with the astringent in this study looks very similar to dentin treated with a mild acid of the type used with some glass ionomer materials. I would not expect this to affect an etch-and-rinse adhesive much, but would have expected it to reduce the bond strength of a self-etch material. However, that was not the case, as bond strengths were not decreased by a 2-minute application of the astringent. Regardless, this is just 1 study using a very limited variety of materials, so clinicians should probably remain cautious about using astringent hemostatic agents in bonding procedures and minimize contact with dentin as much as possible. (Reviewer-Edward J. Swift, Jr, DMD, MS). LED lights may result in more color shift than QTH lights.
Photo-Polymerization Can
Background: Polymerization can cause noticeable changes in the optical properties of resin composites, which complicates attempts to match nonpolymerized composite to the desired final shade. Polymerizationdependent changes in composite color vary according to the product and the specific shade. Changes are the result of simultaneous changes in lightness and chroma. Research shows that quartz tungsten halogen (QTH) lights produce less color change than occurs when curing with light emitting diode (LED) lights. Objective: To determine the influence of the type of polymerization light on color changes and translucency of resin composites. Materials/Methods: Specimens were formed from 2 resin composite materials, Artemis and Esthet-X. Eight shades and translucencies of each product were used. The color of nonpolymerized samples of each shade of both materials was measured using a spectrometer. Specimens were divided into 2 groups; one group polymerized 13 seconds with a QTH light and the other group polymerized 17 seconds with a LED light. After polymerization, specimens were again measured with the spectrometer to determine any color changes. Results: Polymerization with the QTH and the LED lights showed similar trends in color changes. Lightness decreased after polymerization for the Artemis samples. Both lightness increases and decreases were measured for Esthet-X depending on the specific shade. Chroma generally decreased. Hue angle changes were material and shade dependent. In most cases, the translucency increased after polymerization. Range of color differences was higher for material polymerized with a LED light compared to specimens cured with a QTH light. Esthet-X shades appeared to exhibit variation in color depending upon whether a QTH or a LED light was used for polymerization. Shades with highest translucency values (C, SC, C-E, and G-E) demonstrated the highest translucency parameter changes, which were primarily determined by changes in the chroma and the hue. Conclusions: Polymerization-dependent changes in the color and translucency of resin composites are influenced by the type of light used. Color changes were mainly produced by changes in the chroma that occur using either type of light. Changes in the translucency resulted from changes in hue with the LED light and changes in chroma with the QTH light. Translucency changes significantly influenced overall color changes observed after polymerization. The effects were similar with both types of curing lights. Reviewer's Comments: Artemis and Esthet-X have similar compositions and particle sizes, so it is not surprising that any influence on color shift during photo-polymerization is similar for both materials. While this shift is not great, it points out a problem in matching tooth shades. We select a shade and then find that what matches well before polymerization does not match as well after curing. Experience with specific materials and their various shades is very important to the final shade matching process. (Reviewer-Thomas G. Berry, DDS). Preparing dentin with a fine carbide bur provides the best adhesion with the least variation for a mild selfetch adhesive system.
Preparation Effects on Bonding of a Self-Etch Adhesive
Effect of the C-Factor and Dentin Preparation Method in the Bond Strength of a Mild Self-Etch Adhesive.
Objective:
To evaluate the effects of C-factor and smear layer on the dentin bond strengths of a mild self-etch adhesive. Materials/Methods: 25 third molars were used for bond strength testing and 12 were used for a scanning electron microscopy (SEM) evaluation of smear layers. Two factors were considered (the C-factor flat surface vs the prepared cavity) and surface preparation method (coarse or fine diamond, and coarse or fine carbide bur). Five specimens were made for each experimental condition. The prepared cavities were Class V preparations on buccal and lingual surfaces. Flat dentin surfaces were created on the opposite side of each tooth. As controls, some flat surfaces were ground with either 60-grit or 600-grit silicon carbide abrasive paper instead of the diamond or carbide burs. Composite was bonded to the preparations and flat surfaces using Clearfil SE Bond, which includes a mild self-etch primer. Specimens were sectioned for microtensile bond strength (MTBS) testing, which was accomplished using a universal testing machine. Additional specimens were prepared for SEM evaluation. Results: For dentin prepared with diamonds, MTBS values ranged from 28.8 MPa to 34.8 MPa, and differences based on C-factor or coarseness were not significant. For specimens prepared with carbide burs, mean MTBS values ranged from 20.2 MPa to 32.6 MPa. Bond strengths were lower when a coarse carbide bur was used or when the C-factor was high. As would be expected, the coarse preparation methods tended to form thicker smear layers. Conclusions: Preparing dentin with a fine carbide bur provides the best adhesion with the least variation for a mild self-etch adhesive system. Reviewer's Comments: Previous studies have reported that preparation methods can affect the performance of mild self-etch adhesive systems. Specifically, preparing the tooth with a coarse diamond results in lower dentin bond strengths. Most studies have shown that carbide burs create more appropriate smear layers than diamonds for these adhesives. That was not always the case in the present study. However, the authors used a "coarse" carbide bur without describing what it is, so their results with this coarse carbide bur are difficult to interpret. (Reviewer-Edward J. Swift, Jr, DMD, MS).
Storage Temperature Affects Shelf Life of Adhesives
Effects of Storage Temperature on the Shelf Life of One-
Step and Two-Step Self-Etch Adhesives. The shelf life of self-etch adhesive systems is strongly affected by storage temperature.
Objective: To examine the effects of storage temperature and time on the chemistry and bond strengths of 2 self-etch adhesive systems. Materials/Methods: The adhesives tested in this study were Clearfil Mega Bond Primer (which we know in the U.S. asClearfil SE Bond, so I will call it SE Bond for this review) and Clearfil Tri-S Bond (TSB). SE Bond uses a self-etch primer and Tri-S Bond is an "all-in-one" self-etch adhesive. Each material was stored at 8°C (refrigerator), 20°C (air conditioned room), and 40°C (incubator) for 1, 3, 7, and 14 weeks. At the end of each storage period, they were analyzed for hydrolysis of the 2-hydroxyethyl methacrylate (HEMA) and 10-methacryloxydecyl dihydrogen phosphate (MDP) monomers. For bond strength testing, bovine teeth were ground to flat, 1000-grit dentin surfaces. Composite was bonded to dentin using the same adhesives after 14 weeks of storage at the various temperatures. As a control, bonded specimens were prepared fresh. Shear bond strengths were determined using a universal testing machine (following thermocycling of some specimens). Finally, additional bonded specimens were prepared for evaluation with scanning electron microscopy (SEM).
Results:
The hydrolysis rate of HEMA and MDP was strongly dependent on storage temperature. At 40°C, hydrolysis was 4 times faster than at 8° or 20°. However, this had no apparent effect on hybrid layer formation as observed by SEM. Shear bond strengths were not significantly less than the controls except for specimens that had been stored at 40°C (ie, those that had the most hydrolysis of monomers).
Conclusions:
The shelf life of self-etch adhesive systems is strongly affected by storage temperature. Reviewer's Comments: The manufacturer of the 2 products tested in this study states that they have a shelf life of 21 months when stored at 2°C to 8°C. However, the study showed that even cold storage could not prevent hydrolysis of the resin monomers, although it did reduce the rate of hydrolysis. This is a fairly complex study and hard to follow in some portions unless you are a chemist. However, based on their results, the authors' clinical recommendations make sense. They recommend storing self-etch adhesive materials in the refrigerator when not in use and that they should be used as soon as possible after purchase. The materials should be removed from the refrigerator at least 30 minutes or so before use. (Reviewer-Edward J. Swift, Jr, DMD, MS).
